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SPATIAL REPRESENTATION ASSEMBLY 

FIELD OF THE INVENTION 

The invention relates to arrangements for three-dimen 
sional display, especially to such that provide a spatial 
impression to one or several vieWers Without any aids such as 
?lter goggles. 

BACKGROUND OF THE INVENTION 

Efforts to make images of objects, sceneries, vieWs of the 
interior of bodies and other things appear to a vieWer to have 
three dimensions have, in the course of development, resulted 
in a great number of autostereoscopic methods. 
Some of these methods are based on the principle that 

several optical vieWs of a scene or object recorded from 
different angles (“perspective vieWs”), While displayed 
simultaneously, are separated by suitable means so that either 
eye of a vieWer sees only one of these vieWs, or several but 
different vieWs, resulting in a parallax effect that makes the 
image appear spatial. 
EP 0791847 describes an arrangement in Which autoste 

reoscopic presentations are made by means of an RGB LC 
display used in combination With obliquely positioned len 
ticulars, Which, in principle, produces moire patterns. To 
reduce the moire pattern, the said publication suggests that 
the Wavelength ?lters assigned to the subpixels be arranged in 
a different con?guration. The implementation of this sugges 
tion involves the disadvantage that alterations to tried-and 
approved embodiments and manufacturing processes have to 
be made, Which Would be too expensive in vieW of industrial 
quantity production of the commonly used RGB LC displays. 
Moreover, the measure suggested does not eliminate the dis 
advantages in the case of tWo-dimensional presentations, so 
that there is no consistently high image quality When the 
arrangement is sWitched over from autostereoscopic to tWo 
dimensional presentation. The said publication relates to an 
arrangement in Which lenticulars are used to produce the 
autostereoscopic presentation. 

In US. Pat. No. 5,936,774, autostereoscopic display is 
based on structured light sources, Which may be structured, 
e.g., according to their spectral properties. These interact With 
lens-like optical elements, Which, for each perspective vieW, 
projects a group of light concentrations generated at certain 
distances onto speci?ed regions of light modulators, e.g., LC 
displays. With these arrangements, the unfavorable effects 
described above also occur. 

In JP 10333090, the authors suggest the use of colored 
illumination and Wavelength ?lters for the directional selec 
tion of the light coming from the perspective vieWs. An added 
optical ?lter is intended to reduce the light volume in speci 
?ed Wavelength ranges. This is a tWo-channel method based 
on only tWo perspective vieWs, With either of the vieWer’s 
eyes being offered one of these vieWs. According to the pub 
lication, the Width of a ?lter element or that of an illumination 
element, respectively, is approximately tWice the Width of a 
subpixel in an LC display. Inevitably, this means that conven 
tional LC cannot be used to produce the structured illumina 
tion, because the subpixel color structure of these displays is 
of the RGBRGBRGB . . . type. Moreover, the periodically 

arranged, stripe-shaped Wavelength ?lters inevitably produce 
moire fringes again. An added disadvantage is the ?xed dis 
tance from the image plane speci?ed for the vieWer, Which 
derives from the equations and functions given. 

JP 8163605 also describes an arrangement using tWo per 
spective vieWs. Each of the pixels on Which the vieWs are 
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2 
presented is de?nitely visible to only one of the vieWer’ s eyes. 
For directional selection of the light coming from the pixels, 
stripe-shaped Wavelength ?lters are arranged in front of a 
display or a stripe-shaped RGB illuminating element. Here 
again, the disadvantages described above occur. 

According to the description in JP 8146347, directional 
selection is effected by means of a separate transparent 
opaque barrier corresponding With a Wavelength ?lter, the 
transparent areas of the barrier, or the translucent areas of the 
Wavelength ?lter are either slot-shaped or circular. The 
arrangement also has the disadvantages described above, and 
the same also applies to the arrangement described in JP 
8146346, Which uses a tWo-channel method With stripe 
shaped Wavelength ?lters for assigning directions to the tWo 
perspective vieWs. 
US. Pat. No. 5,568,313 describes an improvement oflen 

ticular screens for 3D display by the attachment of a kind of 
added barrier extending all over the rear side of the lenticular. 
For 3D presentation, a picture assembled from stripes is 
placed beloW. The draWback is that the greater brightness 
achieved by imaging through a lenticular compared to imag 
ing through a barrier is thWarted because of the added barrier 
extending over the entire rear side of the lenticular. 
W0 01/ 56526 of the present applicant describes a method 

of spatial display achieved by means of a Wavelength ?lter 
array (in special embodiments, by means of a gray level ?lter 
array) thanks to the de?nition of light propagation directions 
for light from different pixels, so that either of the vieWer’s 
eyes predominantly sees bits of partial image information 
from a particular selection from the vieWs shoWn. 

SUMMARY OF THE INVENTION 

Based on the prior art described, it is the purpose of the 
present invention to achieve, With feW optical components, an 
autostereoscopic presentation With improved perceptibility, 
and especially With high brightness. 

According to the invention, the problem is solved by an 
arrangement for spatially displaying a scene or object, 

comprising an image display device, on Which a great 
number of individual picture elements (pixels) (xy 
arranged in a grid of roWs j and columns i are made 
visible simultaneously, the said pixels (xy- rendering bits 
of partial information from several vieWs Ak (k:1 . . . n, 
n>1) of the scene or object, 

and further comprising a structured plate, arranged in front 
of or behind the image display device, by means of 
Which propagation directions are established for the 
light radiated by the pixels (xi-j, 

and in Which the structured plate contains a great number of 
optical imaging elements [3” arranged in a grid of roWs 
q and columns p and intended for establishing the said 
propagation directions, such a structured plate to be 
provided simultaneously With at least tWo of the folloW 
ing kinds 7% of optical imaging elements [3”, viZ. Wave 
length or gray level ?lter, lens or cylinder lens, prism, 

and in Which, Within a vieWing space occupied by the 
vieWer(s), the said propagation directions intersect in a 
great number of intersection points, each of Which cor 
responds to a vieWing position, 

so that, from any of these vieWing positions, a vieWer sees 
bits of partial information from a ?rst selection With one 
eye and bits of partial information from a second selec 
tion of vieWs Ak (k:1 . . . n) With the other eye. 

Preferably, the structured plate is located in front of the 
image display device (in vieWing direction), but it may also be 
arranged behind it. 
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Due to the structured plate used in it, the method in par 
ticular ensures that, With the partial use of lenses, cylinder 
lenses or prisms, the spatial image seen has a higher bright 
ness than that achieved, for example, With a pure barrier 
method; and in so far as, at least partially, color or gray level 
?lters are used, a sharply focused 3D image is produced. 

The combination on the structured plate of lenses (prefer 
ably cylinder lenses) and color or gray level ?lters is, as it 
Were, a synthesis of the Well-knoWn 3D presentation method 
based on lenticulars and that based on ?lter elements. 

In the method according to the invention, the propagation 
directions can, in one version, be established in such a Way 
that the said ?rst and second selections made from the vieWs 
Ak (kIl . . . n) comprise exactly one vieW each, Which, of 
course, is true for a feW selected vieWing positions only, as a 
rule. For a particular vieWing position, the ?rst and the second 
selection may, for example, exclusively comprise vieW 1 and 
vieW 3, respectively; a vieWer Would then see exclusively bits 
of partial information from vieW 1 With one eye and exclu 
sively bits of partial information from vieW 3 With the other 
eye (and thus have a spatial impression). 

In another version, the propagation directions may be 
established in such a Way that the said ?rst and second selec 
tions made from the vieWs Ak (kIl . . . n) each comprise 
several of the vieWs Ak (kIl . . . n), With one or several vieWs 
jointly having a dominant share in each of the tWo selections. 

For a particular vieWing position, the ?rst selection may, 
for example, simultaneously comprise vieW 1 (With a share of 
tWo thirds) and vieW 2 (With a share of one third), Whereas the 
second selection comprises vieW 3 (With a share of tWo thirds) 
and vieW 4 (With a share of one third). A vieWer Would then 
see bits of partial information from vieW 1 (tWo thirds) and 
from vieW 2 (one third) With one eye and bits of partial 
information from vieW 3 (tWo thirds) and from vieW 4 (one 
third) With the other eye (and thus again have a spatial impres 
sion). 

Preferably, the image display device is coupled With an 
electronic control system in such a Way that bits of partial 
information from the vieWs Ak (kIl . . . n) are assigned to 
pixels (xy- of the position ij according to the equation 

Where 
i is the index of a pixel (xy- in a roW of the grid, 
j is the index of a pixel (xy- in a column of the grid, 
k is the consecutive number of the vieW Ak (kIl . . . n) from 

Which the partial information to be presented by a par 
ticular pixel (xy- originates, 

n' is an integral number greater than Zero, Which may 
correspond to the total number n of the vieWs 
Ak (kIl . . . n) used in the respective case, 

clj is a selectable coef?cient matrix for combining or mix 
ing on the grid the various bits of partial information 
originating from the vieWs Ak (kIl . . . n), and 

IntegerPart is a function for generating the greatest integral 
number that does not exceed the argument put in square 
brackets. 

In principle, the assignment of bits of partial information 
from the vieWsAk (kIl . . . n) to pixels (xy- may also be effected 
in the Way described in the present applicant’ s WO 03/24122, 
i.e., one or several pixels (xy- are assigned partial image infor 
mation that is a mix of bits of partial image information from 
tWo or more views. 
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4 
Further, the optical imaging elements [3” are arranged on 

the structured plate according to their kind of imaging 7%, 
pursuant to the equation 

b = p — dpq -q — nm - IntegerParr[ 
"m 

where 
p is the index of an optical imaging element [3” in a roW of 

the grid on the structured plate, 
q is the index of an optical imaging element [3M in a column 

of the grid on the structured plate, 
b is an integral number that de?nes, for an optical imaging 

element [3” in the position p,q, the kind of optical imag 
ing 7% and may adopt values between 1 and bmax, 

nm is an integral value greater than Zero, Which preferably 
corresponds to the total number k of the vieWs Ak pre 
sented in the combination image, 

dpq is a selectable mask coe?icient matrix for varying the 
arrangement of optical imaging elements [3” on the 
structured plate, and 

IntegerPart is a function for generating the greatest integral 
number that does not exceed the argument put in square 
brackets. 

It should be noted here that in the above equationijust as 
in all further equations mentioned hereinafterithe expres 
sion multiplication of a matrix (here, e.g., dpq) by a number 
(here, e.g., q) does not, of course, mean a multiplication of the 
entire matrix With a scalar, as otherWise the result Would be a 
matrix again. Rather, the (scalar) co-ef?cient entered in the 
matrix in the respective position (here, e.g., p,q) is multiplied 
by the respective number. The result is alWays a number. 

Let us assume that, for example, bMQXIS kinds of optical 
imaging 7th have been speci?ed, with A1 denoting imaging 
through a red ?lter, k2 denoting imaging through a green ?lter, 
k3 denoting imaging through a blue ?lter, k4 denoting imag 
ing through a ?lter essentially opaque (non-transparent) to 
visible light, and k5 denoting imaging through a cylinder lens. 
Let us further assume that all optical imaging elements M on 
the structured plate are of rectangular shape; this makes up an 
orthogonal grid p,q on the structured plate. The area of an 
optical imaging element [3” is betWeen several tens of thou 
sands of square micrometers and several square millimeters, 
as a rule. With these assumptions, and With the further param 
eters dp (II-1 and nm:5, there Would be arranged on the struc 
tured plate periodic, inclined stripes of red, green, blue and 
opaque ?lters, and cylinder lenses. In this example, the cyl 
inder lenses have such a focal length that the grid of pixels 
approximately lies in the focal plane. 
Even more favorable for 3D presentation is the case that a 

lens or cylinder lens horiZontally extends over the siZe of 
several pixels (xi-j. This case, too, is completely and unambigu 
ously covered by the above equation for structuring the opti 
cal imaging elements [3” on the structured plate. For this 
purpose, a cylinder lens is segmented, With each lens segment 
corresponding to a separate kind of optical imaging 7%. Thus, 
a cylinder lens extending over, say, three horiZontally adja 
cent pixels otlj Would (by imagination) be broken doWn into 
three segments, and the three different segments Would be 
assigned three different kinds of optical imaging Xx, AMI and 
KHZ. 

Unless such a Whole cylinder lens is composed of Fresnel 
like segments, the said cylinder lens segments should, of 
course, alWays be arranged side by side, as it is the case With 
a natural cylinder lens, i.e., in case of three lens segments, the 
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left lens segment is left of the middle segment, and the right 
segment is right of the middle segment. In practical terms, 
only one (Whole) lens or cylinder lens Would be provided on 
the structured plate, While the splitting up into segments 
Would be merely imaginary. The number of segments per lens 
may, of course, also be greater than three. 

With regard to the plane of roWs q and columns p, each 
optical imaging element [3” has an essentially polygonal, 
preferably rectangular, outline. 

The distance Z betWeen the side of the structured plate 
facing the grid of pixels (xy- and the grid of pixels 0L1], measured 
along the vieWing direction, is, for example, about 0 mm to 25 
mm. Other distances Z are possible, too. In particular, the 
substrate of a cylinder lens of the structured plate may directly 
rest on the image display device. 

Preferably, the kinds 7% of optical imaging elements [3M in 
the grid of roWs q and columns p alternate from roW to roW 
and/or from column to column, or Within the roWs and/or 
columns. 

The image display device provided may be a color LC 
display, a plasma display, an OLED display, an LED display, 
a front- or back-projection display, an electroluminescent 
display, or a laser-beam-illuminated display. Image display 
devices of other kinds are also feasible, of course. 

Further, in a preferred embodiment, the area centers of at 
least tWo optical imaging elements [3” are shifted relative to 
each other in the direction of the roWs q and/or columns p, by 
an amount that is not an integral multiple of the height of the 
roWs q or the Width of the columns p, respectively. 

Moreover, it is sometimes of advantage if the optical imag 
ing elements [3 on the structured plate are holographic 
optical elements (HOEs). 

Furthermore, the structured plate may be con?gured to be 
detachable from the image display device. Detaching the 
structured plate from the image display device is advanta 
geous especially if the user Wants purely tWo-dimensional 
image information or text to be displayed. The detachment of 
the structured plate from, and its re-attachment to, the image 
display device are quasi-equivalent to a sWitching betWeen 
2D and 3D modes and vice versa, respectively. 

Within the scope of the present invention, a method is 
proposed for fabricating a structured plate to be used in 
arrangements according to the invention, the said method 
comprising the folloWing steps: 

Punching a pattern of holes into a lenticular screen, 
Exposure and full development of a photographic ?lm that 

Will then serve as a ?lter array and approximately has the 
dimensions of the lenticular screen, and on Which the 
?lters that are essentially transparent to visible light are 
arranged in positions corresponding to the non-perfo 
rated areas of the lenticular screen, 

Aligning the ?lter array With, and laminating it to the 
substrate side of, the lenticular screen. 

An alternative method to fabricate a structured plate com 
prises the folloWing steps: 

Making a lenticular screen that, in a number of partial 
areas, has a plane surface instead of a lenticular surface, 

Exposure and full development of a photographic ?lm that 
Will then serve as a ?lter array and approximately has the 
dimensions of the lenticular screen, and on Which the 
?lters that are essentially transparent to visible light are 
arranged in positions corresponding to the non-plane 
areas of the lenticular screen, 

Aligning the ?lter array With, and laminating it to the 
substrate side of, the lenticular screen. 

The ?rst tWo steps in either of the tWo fabrication methods 
may be exchanged as Well. Alternatively to exposing the ?lter, 
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6 
a ?lter array structure can be printed onto the substrate side of 
the lenticular screen. Further, it is possible to construct the 
structured plate from a number of layers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

BeloW, the invention is described in detail With reference to 
the accompanying draWings, in Which 

FIG. 1a is a sketch illustrating the design principle of a 
structured plate in arrangements according to the invention, 

FIG. 1b is a sketch illustrating the principle of arranging 
different kinds 7% of optical imaging elements [3M on the 
structured plate shoWn in FIG. 1a, 

FIG. 2 shoWs an example of assigning bits of partial infor 
mation from the vieWs Ak (k:1 . . . n) to pixels (xij, 

FIG. 3 shoWs an example of What one vieWer’s eye may 
see, given the design and arrangement shoWn in FIGS. 1 and 
2: 

FIG. 4 shoWs an example of What another vieWer’s eye may 
see, given the design and arrangement shoWn in FIGS. 1 and 
2 

FIG. 5 is a sketch illustrating the design principle of a 
second structured plate in arrangements according to the 
invention, 

FIG. 6 shoWs another example of assigning bits of partial 
information from the vieWs Ak (k:1 . . . n) to pixels (xij, 
matching the structured plate shoWn in FIG. 5, and 

FIG. 7 is a schematic perspective vieW of another embodi 
ment of a structured plate for arrangements according to the 
invention. 

For the sake of clarity, the draWings are not to scale, as a 
rule, and they shoW only parts of the respective total vieWs. 

DETAILED DESCRIPTION OF THE INVENTION 

Let us assume that, in the embodiment examples described 
beloW, the image display device is a 15.1" LCD of LG make 
With a full-color pixel pitch of 0.3 mm, on Which there is made 
visible simultaneously a great number of individual pixels (xy 
(here: the RGB color subpixels) in a grid of roWs j and 
columns i, With the pixels (xy- presenting bits of partial infor 
mation from several vieWs Ak (k:1 . . . n) of the scene or 

object. Let us further assume, in this example, that the struc 
tured plate, by means of Which propagation directions for the 
light radiated by the pixels (xy- are established, is alWays 
arranged in front of the image display device (seen in the 
vieWing direction). 

FIG. 1a is a sketch illustrating the principle of the design of 
a structured plate in arrangements according to the invention, 
this structured plate containing a great number of optical 
imaging elements [3” arranged in a grid of roWs q and col 
umns p and intended for establishing the said propagation 
directions. The structured plate simultaneously contains the 
folloWing kinds 7% of optical imaging elements [3M1 Wave 
length ?lter (T, S) and cylinder lens (L). “T” denotes Wave 
length ?lters that are essentially transparent to visible light, 
and “S” such that are opaque. “L” denotes cylinder lenses, the 
horiZontal dimension of Which is, for example, about 8 times 
that of a Wavelength ?lter here. This is indicated by the edges 
of the lenses (L). Let the axis of symmetry of all cylinder 
lenses (L) be vertical here; not every lens (L) is shoWn com 
pletely in FIG. 1a. FIG. 1b is a sketch illustrating the principle 
of arranging different kinds 7% of optical imaging elements 
[3” on the structured plate shoWn in FIG. 1a. Here, kl denotes 
imaging by means of opaque Wavelength ?lters, k2 denotes 
imaging by means of Wavelength ?lters transparent to visible 
light, and k3-80 1O denote cylinder lens segments of equal 
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Width formed in a left-to-right succession if a cylinder lens 
made of PMMA (refractive index approximately 1.4) having 
a radius R:1.2 mm (focal lengths approx. 3 mm) and a Width 
of approx. 0.8 mm is divided into 8 segments. 

The optical imaging elements [3M are arranged on the struc 
tured plate according to their kind of imaging 7%, pursuant to 
the equation already given above, viZ. 

b = p — dpq -q — nm - IntegerPart[ 
"m 

Where 
p is the index of an optical imaging element AM in a roW of 

the grid on the structured plate, 
q is the index of an optical imaging element [3” in a column 

of the grid on the structured plate, 
b is an integral number that de?nes, for an optical imaging 

element [3” in the position p,q, the kind of optical imag 
ing 7th and may adopt values betWeen 1 and b (here: 
bmax:10), 

nm is an integral value greater than Zero, Which preferably 
corresponds to the total number k of the vieWs Ak pre 
sented in the combination image, 

dpq is a selectable mask coef?cient matrix for varying the 
arrangement of optical imaging elements [3” on the 
structured plate, and 

lntegerPart is a function for generating the greatest integral 
number that does not exceed the argument put in square 
brackets. 

With regard to the plane of roWs q and columns p, each 
optical imaging element [3” has an essentially polygonal, 
preferably rectangular, outline, Which is, for example, about 
0.1 mm Wide and 0.3 mm high. Preferably, the Width and 
height are multiplied by a corrective factor 0.95<f<1. A 
matrix dpq that corresponds to FIG. 1b can be given. The 
distance Z betWeen the side of the structured plate facing the 
grid of pixels (xy- and the grid of pixels (xi-j, measured along the 
vieWing direction, is about 1 to 2 mm, for example. 

Preferably, the image display device is coupled With an 
electronic control system in such a Way that bits of partial 
information from the vieWs Ak (k:1 . . . n) are assigned to 

pixels (xy- in positions ij in accordance With the folloWing 
equation 

max 

Where 
i is the index of a pixel (xy- in a roW of the grid, 
j is the index of a pixel (xy- in a column of the grid, 
k is the consecutive number of the vieW Ak (k:1 . . . n) from 

Which the partial information to be presented by a par 
ticular pixel (xy- originates, 

n' is an integral number greater than Zero, Which may 
correspond to the total number n of the vieWs Ak 
(k:1 . . . n) used in the respective case, 

cy- is a selectable coef?cient matrix for combining or mix 
ing on the grid the various bits of partial information 
originating from the vieWs Ak (k:1 . . . n), and 

lntegerPart is a function for generating the greatest integral 
number that does not exceed the argument put in square 
brackets. 
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8 
FIG. 2 shoWs an example of the assignment of bits of 

partial information from the vieWs Ak (k:1 . . . n, n:8) to 

pixels. 0L1]. A corresponding matrix cy- can be given. 
If the structured plate described above is provided in front 

of the said image display device, the said propagation direc 
tions are established in such a Way that they, Within a vieWing 
space occupied by the vieWer(s), intersect in a great number 
of intersection points, each of Which corresponds to a vieWing 
position, so that, from any of these vieWing positions, a 
vieWer sees bits of partial information from a ?rst selection 
With one eye and bits of partial information from a second 
selection of vieWs Ak (k:1 . . . n) With the other eye. 

This is shoWn schematically in FIGS. 3 and 4 for tWo 
different eye positions, each of Which represents a vieWing 
position. The ?gures do not explicitly shoW the propagation 
directions, but the pixels or pixel segments visible to the 
respective eye. 

FIG. 3 shoWs the pixels visible in every third roW j due to 
the lenses L, Whereas the other roWs are partially or com 
pletely invisible due to imaging by means of the Wavelength 
?lters. Here, for example, the vieWer’s eye in the respective 
position Would almost exclusively see partial image informa 
tion from vieW 7 and, in a loW proportion, from vieW 6. 

FIG. 4 illustrates the visibility situation for a different eye 
position. Here, the pixels visible in those roWs j for Which a(j 
mod 3:2) is true are imaged due to the lenses L, Whereas the 
other roWs are partially or completely invisible due to imag 
ing by means of the Wavelength ?lters. A vieWer’s eye in this 
position, for example, Would exclusively see bits of partial 
information from vieW 8. 

It should be noted in addition that the lenses cause a visual 
magni?cation of the partial image information presented, so 
that4depending on the con?guration of the lensesiseveral 
of the pixels visible in the roWs j as shoWn in FIGS. 3 and FIG. 
4 present exactly the same image content, because they cor 
respond to the lens image(s) of one or several pixels 0L1]. 

Given the visibility conditions as shoWn in FIGS. 3 and 4 
for tWo eyes of a vieWer, the vieWer Will see a spatial image 
due to the different vieWs seen by either eye. 

It should further be noted that, in case of a structured plate 
as shoWn in FIG. 1a, the area centers of at least tWo optical 
imaging elements [3” are shifted relative to each other along 
the direction of the roWs q, the amount of this shift being not 
equal to an integral multiple of the Width of the columns p. 
This applies, e.g., to a lens “L” that is composed of several 
optical imaging elements [3 if the amount of shift relative to 
the Wavelength ?lters “S” or “T” is regarded. 

FIG. 5 is a sketch illustrating another example of a design 
principle of a structured plate in arrangements according to 
the invention, With the structured plate containing a great 
number of optical imaging elements [3” arranged in a grid of 
roWs q and columns p and intended for establishing the said 
propagation directions. The structured plate simultaneously 
contains the folloWing kinds 7th of optical imaging elements 
[3M1 Wavelength ?lter (T, S) and cylinder lens (L). “T” again 
denotes Wavelength ?lters that are essentially transparent to 
visible light, and “S” such that are opaque. “L” denotes cyl 
inder lenses, the horiZontal dimension of Which is, here again, 
about 8 times that of a Wavelength ?lter. This is indicated by 
the edges of the lenses (L). Let the axis of symmetry of all 
cylinder lenses (L) be vertical again; not every lens (L) is 
shoWn completely in FIG. 5. 

Corresponding to this, FIG. 6 shoWs a possible combina 
tion image for the assignment of partial information from 
different vieWs Ak (k:1 . . . n) to the pixels (xy- of the image 
display device. 
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FIG. 7 is a schematic perspective vieW of another embodi 
ment of a structured plate for arrangements according to the 
invention. The ?gure shoWs part of a structured plate, lucidly 
illustrating its possible structure. For the sake of clarity, the 
various roWs are shoWn separated from each other. 

Further embodiments of the structured plate are also fea 
sible, including such using kinds of optical imaging that are 
not explicitly mentioned herein. 

The invention improves the perceptibility of a 3D presen 
tation on the basis of several vieWs of a scene or object. 
Further it ensures a good brightness of the 3D image. 

What is claimed is: 
1. An arrangement for spatially displaying a scene or an 

object, comprising: 
an image display device, on Which a great number of indi 

vidual pixels ((1.1)) arranged in a grid of roWs (j) and 
columns (i) are made visible simultaneously, the pixels 
((1.1)) rendering bits of partial information from several 
vieWs (AK) (kIl. . . n, n>l) of the scene or object; 

a structured plate, arranged in front of or behind the image 
display device, by Which propagation directions are 
established for light radiated by the pixels (org), 

Wherein the structured plate contains a great number of 
optical imaging elements (BM) arranged in a grid of roWs 
q and columns p for establishing the propagation direc 
tions, the structured plate including simultaneously at 
least tWo of the folloWing kinds of optical imaging ele 
ments (BM), Wavelength ?lters, gray level ?lters, a 
spherical lens, a cylinder lens or a prism, 

Wherein, Within a vieWing space occupied by a vieWer, the 
propagation directions intersect in a great number of 
intersection points, each of Which corresponds to a vieW 
ing position, such that, from any of the vieWing posi 
tions, a vieWer visually perceives bits of partial informa 
tion from a ?rst selection With one eye and bits of partial 
information from a second selection of vieWs (Ak) 
(kIl . . . n) With the other eye; and 

Wherein the image display device is coupled With an elec 
tronic control system such that the assignment of bits of 
partial information from the vieWs (Ak) (kIl . . . n ) to 
pixels ((Xlj) of the position (i,j) is effected according to 
the equation 

Where 
(i) is the index of a pixel ((1.1)) in a roW of the grid, 
(j) is the index of a pixel ((1.1)) in a column of the grid, 
(k) is the consecutive number of the vieW (Ak) (kIl . . . n) 
from Which the partial information to be presented by a 
particular pixel ((Xlj) originates, 

(n') is an integral number greater than Zero, Which may 
correspond to the total number (n) of the vieWs (Ak) 
(kIl . . . n) used in the respective case, 
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(cl-j) is a selectable coef?cient matrix for combining or 

mixing on the grid the various bits of partial information 
originating from the vieWs (Ak) (kIl. . . n), and 

lntegerPart is a function for generating the greatest integral 
number that does not exceed the argument put in square 
brackets. 

2. An arrangement for spatially displaying a scene or an 
object, comprising: 

an image display device, on Which a great number of indi 
vidual pixels (otij) arranged in a grid of roWs (j) and 
columns (i) are made visible simultaneously, the pixels 
(otij) rendering bits of partial information from several 
vieWs(Ak) (kIl . . . n, n>l) the scene or object; 

a structured plate, arranged in front of or behind the image 
display device, by Which propagation directions are 
established for light radiated by the pixels (org), 

Wherein the structured plate contains a great number of 
optical imaging elements (BM) arranged in a grid of roWs 
q and columns p for establishing the propagation direc 
tions, the structured plate including simultaneously at 
least tWo of the folloWing kinds of optical imaging ele 
ments (BM), Wavelength ?lters, gray level ?lters, a 
spherical lens, a cylinder lens or a prism, 

Wherein, Within a vieWing space occupied by a vieWer, the 
propagation directions intersect in a great number of 
intersection points, each of Which corresponds to a vieW 
ing position, such that, from any of the vieWing posi 
tions, a vieWer visually perceives bits of partial informa 
tion from a ?rst selection With one eye and bits of partial 
information from a second selection of vieWs (Ak) (kIl. 
. . n) With the other eye; and 

Wherein the optical imaging elements (6”) are arranged on 
the structured plate according to their kind of imaging 
(7th), pursuant to the equation 

b = p — dpq -q — nm - IntegerParr[ 
"m 

where 
(p) is the index of an optical imaging element (6”) in a roW 

of the grid on the structured plate, 
(q) is the index of an optical imaging element (6”) in a 
column of the grid on the structured plate, 

(b) is an integral number that de?nes, for an optical imag 
ing element (6”) in the position (p,q), the kind of optical 
imaging (7%) and may adopt values between 1 and 
(bmax)$ 

(nm) is an integral value greater than Zero, Which preferably 
corresponds to the total number (k) of the vieWs (Ak) 
presented in the combination image, 

(dpq) is a selectable mask coef?cient matrix for varying the 
arrangement of optical imaging elements (BM) on the 
structured plate, and 

lntegerPart is a function for generating the greatest integral 
number that does not exceed the argument put in square 
brackets. 


